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A fundamental issue of peroxisome biogenesis has finally been resolved. A new paper by Hoepfner et al. [1] . reports compelling evidence for a maturation pathway of peroxisomes starting from the endoplasmic reticulum (ER).
Peroxisomes are dynamic organelles present in virtually all eukaryotic cells [2, 3] . Their size, number and protein content are adjusted to meet the cell's metabolic needs. Since peroxisomes were discovered, their origin has been controversial. The (Figure 1 ). This conclusion is in line with previous data from different groups showing that the two early peroxins Pex3p and Pex19p physically interact and both are essential for the recognition and insertion of newly synthesized proteins into the peroxisomal membrane [13, 14] . New is the subcellular localization at which both peroxins start their function. However, two other observations about Pex3p and Pex19p are not so easy to reconcile with the presented data and lead to new questions concerning the functional relationship of these two peroxins. Overexpression of Pex3p rescued pex19∆ ∆ strains of H. polymorpha [14] and in Yarrowia lipolytica peroxisomes pex19∆ ∆ cell structures were detected that strongly resembled wild-type peroxisomes but displayed a major defect in matrix protein import and reduced levels of membrane proteins [15] .
The proposed multi-step maturation pathway was already part of recent models of 
